POLYPEPTIDE, POLYPEPTIDE MIXTURE AND EMULSIFIER 



Classification: 



JP1 1221 024 (A) 
1999-08-17 

TSUMURA KAZUNOBU; KUGIMIYA WATARU 
FUJI OIL CO LTD 



onal: A23L1/035; A23J3/16; A23J3/34; 

C07K14/42; A23L1/03; A23J3/00; 
C07K14/415; (IPC1-7): A23J3/16; 
B01F17/30; C07K14/42 

i number: JP1 9980025257 19980206 
imber(s): JP19980025257 19980206 



A61K8/06; A61KB/64; A61K47/42; B01F17/30; 
A61K8/04; A61K8/30; A61K47/42; B01F17/30; 

A23J3/34; A23L1/035; A61K7/00; A61K47/42; 



Abstract of JP 11221024 (A) 

PROBLEM TO BE SOLVED: To obtain an emulsifier with excellent emulsifying power, enabling a stable 
emulsion to be prepared in the field such as of foods, cosmetics and medicines and the like. SOLUTION: 
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SDS-polyacrylamide electrophoresis) having an N-terminal amino acid sequence: Asn-Phe-Leu-Ala-Gly-Ser- 
Gln-Asp- Asn-Val-lle-Sef-Gln-lle-Pro-Ser-Gln-Val-Gln-Glu-Leu-Ala-Phe which is obtained, for example, by 
making a protease act on soybean &beta -conglycinin. 
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(57) Abstract 

Technical problem Excel in emulsification power in the field of cosmetics, drugs, 
etc. including foodstuffs, and provide the emulsifier which can prepare a stable 
emulsion. 

Means for SolutionMake protease act it on soybean beta-KONGU ricinine, and For 
example, 8000 or less (based on an SDS-polyacrylamide electrophoresis method) 
molecular weight, N-terminal-amino-acid arrangement Polypeptide of Asn-Phe-Leu- 
Ala-Gly-Ser-Gln-Asp-Asn-Val-Ile-Ser-Gln-Ile-Pro-Ser-Gln-Val-Gln-Glu-Leu-Ala-Phe-, 
An emulsifier containing this peptide is obtained. 



Claim(s) 

Claim lN-terminal-amino-acid arrangement is Asn-Phe-Leu-Ala-Gly-Ser-Gln-Asp- 
Asn-Val-Ile-Ser-Gln-Ile-Pro-Ser-Gln-Val-Gln-Glu-Leu-Ala-Phe-, and it is with a 
molecular weight of 8000 or less polypeptide. 

Claim 2N-terminal-amino-acid arrangement. By Asn-Phe-Leu-Ala-Gly-Ser-Gln-Asp- 
Asn-Val-Ile-Ser-Gln-Ile-Pro-Ser-Gln-Val-Gln-Glu-Leu-Ala-Phe-, with a molecular 
weight of 8000 or less polypeptide. A polypeptide mixture included not less than 
30%. 

Claim 3N-terminal-amino-acid arrangement. An emulsifier which contains with a 

molecular weight of 8000 or less polypeptide by Asn-Phe-Leu-Ala-Gly-Ser-Gln-Asp- 

Asn-Val-Ile-Ser-Gln-Ile-Pro-Ser-Gln-Val-Gln-Glu-Leu-Ala-Phe-. 

Claim 4N-terminal-amino-acid arrangement. An emulsifier which contains with a 

molecular weight of 8000 or less polypeptide not less than 30% by Asn-Phe-Leu-Ala- 

Gly-Ser-Gln-Asp-Asn-Val-Ile-Ser-Gln-Ile-Pro-Ser-Gln-Val-Gln-Glu-Leu-Ala-Phe-. 



Detailed Description of the Invention 
0001 

Field of the Inventionln the field of cosmetics, drugs, etc., this invention relates to 



the emulsifier using the polypeptide which can be used when preparing an emulsion, 

and this polypeptide including foodstuffs. 

0002 

Description of the Prior ArtSoybean protein has been used as a food material 
outstanding from having various functional characteristics, such as not only a high 
nutritive value but emulsifiability, a gel plasticity, water retention, etc. Although 
nature, such as glycerol fatty acid ester, phospholipid, a sorbitan fatty acid ester, 
and sucrose fatty acid ester, a synthetic emulsifier, or the above-mentioned soybean 
protein was begun as an emulsifier for manufacture of the emulsion and protein 
system emulsifiers, such as lactalbumin and wheat protein, have been used 
conventionally, The synthetic emulsifier used for general these was not suitable for 
manufacture of the viewpoint on flavor to a foodstuffs emulsion, and also generally 
the protein system emulsifier had weak emulsification power, and needed to use 
other emulsifiers together. 

00035ince it points to health or safety in recent years, it attracts attention from a 
natural system emulsifier division protein system emulsifier, and in lactalbumin. The 
specific fraction (JP,8-51934,A) etc. which are obtained from the method (JP,58- 
174232,A) of using the polypeptide which has a specific amino acid sequence, or 
butter milk are known, A certain specific partial decomposition product (JP,64- 
14274,A) is known for wheat protein. The method (JP,56-26171,A, JP,57-16674,A, 
JP,6-197788,A) of carrying out zymolysis on specific conditions, etc. are known for 
soybean protein. 
0004 

Problem(s) to be Solved by the Inventions is in this invention providing the 
emulsifier which is excellent in emulsification power in the field of cosmetics, drugs, 
etc. including foodstuffs, and can prepare a stable emulsion in view of the above 
actual condition. 
0005 

Means for Solving the ProblemSpecific polypeptide produced by making protease 
act on soybean protein division beta-KONGU ricinine is excellent in emulsification 
power, and finds out that a stable emulsion can be prepared, and this invention 
persons came to complete this invention, as a result of inquiring wholeheartedly that 
an aforementioned problem should be solved. 

0006IMamely, this invention, IN-terminal-amino-acid arrangement is with a molecular 
weight of 8000 or less polypeptide in Asn-Phe-Leu-Ala-Gly-Ser-Gln-Asp-Asn-Val-Ile- 
Ser-Gln-Ile-Pro-Ser-Gln-Val-Gln-Glu-Leu-Ala-Phe-. This invention, N-terminal-amino- 
acid arrangement. By Asn-Phe-Leu-Ala-Gly-Ser-Gln-Asp-Asn-Val-Ile-Ser-Gln-Ile-Pro- 
Ser-Gln-Val-Gln-Glu-Leu-Ala-Phe-, with a molecular weight of 8000 or less 
polypeptide. It is a polypeptide mixture included not less than 30%. This invention, 
N-terminal-amino-acid arrangement. It is an emulsifier which contains with a 
molecular weight of 8000 or less polypeptide by Asn-Phe-Leu-Ala-Gly-Ser-Gln-Asp- 
Asn-Val-Ile-Ser-Gln-Ile-Pro-Ser-Gln-Val-Gln-Glu-Leu-Ala-Phe-. N-terminal-amino- 
acid arrangement. By Asn-Phe-Leu-Ala-Gly-Ser-Gln-Asp-Asn-Val-Ile-Ser-Gln-Ile-Pro- 
Ser-Gln-Val-Gln-Glu-Leu-Ala-Phe-, with a molecular weight of 8000 or less 
polypeptide. An emulsifier included not less than 30% is preferred. 
0007 

Embodiment of the Inventionthe polypeptide of this invention makes protease act 
on soybean protein and beta-KONGU ricinine which is what is called 7S fractions 
especially — as specific polypeptide — **** — things are made. This peptide is also 
compoundable by amino acid synthesis. 8000 (based on an SDS-polyacrylamide 
electrophoresis method) or less are suitable for the molecular weight of this 
polypeptide. 

0008The N-terminal-amino-acid arrangement is Asn-Phe-Leu-Ala-Gly-Ser-Gln-Asp- 



Asn-Val-Ile-Ser-Gln-Ile-Pro-Ser-Gln-Val-Gln-Glu-Leu-Ala-Phe-. 
0009The polypeptide mixture of this invention contains this polypeptide not less 
than 30%. The emulsifier of this invention contains the above-mentioned 
polypeptide, not less than 30% of the content is suitable, and it is **. The function 
as an emulsifier is inferior by less than it. 

OOlOAn example of the manufacturing method of the polypeptide of this invention, a 
polypeptide mixture, and an emulsifier is shown. 

OOllThe polypeptide of this invention adds fats and oils to the hydrolyzate produced 
by making protease act on beta-KONGU ricinine, and prepares an emulsion, After 
making an emulsion condense polypeptide, fats and oils can be removed from the 
emulsion by which this polypeptide was condensed, and this polypeptide can be 
separated and manufactured. 

0012The polypeptide of this invention can be decomposed by protease by using as a 
substrate soybean protein containing beta-KONGU ricinine. The protease used here is 
used as the enzyme which can generate many polypeptides which have the above- 
mentioned character although there is no restriction in particular and it is usable in 
papain, pepsin, trypsin, subtilisin, etc., and papain is used suitably. 
0013The polypeptide used as an emulsifier of this invention, Fractionation or the 
condensed thing is used as a substrate for beta-KONGU ricinine by soybean protein 
containing beta-KONGU ricinine and a desirable publicly known method (for example, 
method;J.Agric.Food Chem. of Thanh and Shibasaki, and 24 and 1117 (1976) can be 
illustrated), Substrate solid content is received in protease to a solution its 0.5% - 
15%, 0.001 to 1%, it is preferably added in 0.01 to 0.5% of range, and in 30-80 **, 
it is pH=6-9 preferably and 20 ** - 90 ** can be preferably carried out by pH = 5-10 
and making it react preferably for 10 minutes - 1 hour for 5 minutes - 2 hours. A 
reaction condition is determined from the optimum temperature of the enzyme agent 
to be used, optimal pH, stable pH, and the generated amount of the target 
polypeptide. 

0014After the end of an enzyme reaction, in order to separate or condense the 
target polypeptide from reaction mixture, it is possible to carry out combining the 
publicly known separation techniques, such as pH fractionation, gel filtration, ion 
exchange chromatography, isoelectric focusing, and an adsorption process, and 
sterilization and desiccation with necessity are performed. 
0015The emulsifier of this invention contains the above-mentioned polypeptide 
(preferably 30 % of the weight or more). 

0016In preparation of the oil-in-water type emulsifying composition in which 
emulsification dispersion of the oil droplet was carried out including water and fats 
and oils, the emulsifier of this invention is used effectively. The fats and oils used for 
preparation of an oil-in-water type emulsifying composition, various things can be 
used without being limited especially if oil-in-water type emulsification is formed — 
edible oil and fat of animals-and-plants origin — for example, Silicone oil, such as 
these hydrogenated oil, such as beef tallow, lard, fish oil, soybean oil, rape oil, palm 
oil, and palm oil, a judgment oil, and an ester interchange oil, perfumed oil, machine 
oil, a petroleum fraction, etc. can be mentioned. 

0017Although the percentage in particular of the aqueous phase versus the oil 
phase of the oil-in-water type emulsifying composition obtained using the emulsifier 
of this invention is not limited, it is preferred to prepare so that it may become a 
ratio (weight ratio) of 3 / 7 - 8/2 preferably by 2 / 8 - 9/1. Although the addition of 
the polypeptide emulsifier of this invention changes with the percentage of the 
aqueous phase versus the oil phase of an emulsifying composition, or kinds of oil 
phase, it is preferred that it is usually 0.05 to 5% of the weight of a range preferably 
0.01 to 10% of the weight to the whole quantity. 

0018The surface-active agent conventionally used for the polypeptide emulsifier of 



this invention in order to stabilize emulsification can also be used together. For 
example, glycerol fatty acid ester, phospholipid, a sorbitan fatty acid ester, Nature, 
such as sucrose fatty acid ester, polyoxyethylene alkyl ether, polyoxyethylene 
sorbitan ester, an alkylamine derivative, alkyl alcohol, and an alkyl sugar derivative, 
or a synthetic emulsifier can be mentioned. Protein and polysaccharide other than 
the polypeptide emulsifier of this invention may be added in order to assist 
emulsification and to give viscoelasticity. As an example of these protein, the protein 
of the animals-and-plants origin of soybean protein, wheat protein, lactalbumin, an 
egg white, an egg yolk, blood protein, fish meat protein, meat protein, etc., its 
decomposition product, etc. can be mentioned. It is arbitrary to use publicly known 
pH stabilizer and protein dissolution agent, for example, inorganic phosphate, 
organic acid, EDTA, etc. 

0019Preparation of an emulsifying composition can be prepared using publicly 
known emulsification or the uniformity method using the polypeptide emulsifier of 
this invention. Although it may be dependent on the character of an oil phase 
ingredient, the temperature of emulsification is a range in which the polypeptide 
which is the main ingredients of an emulsifier does not carry out a depression, and, 
generally is preferably good, of of 10-100 ** 20-90 ** 

0020The polypeptide emulsifier of this invention can be used for emulsified flavors, 
an enteral hyperalimentation drug, a cosmetics milky lotion, etc. in preparation of an 
oil-in-water type emulsifying composition including emulsification foodstuffs, such as 
a cream kind, mayonnaise, a dressing, and pastes. 
0021 

ExampleHereafter, although an example explains the operation aspect of this 
invention concretely, the technical range is not limited for this invention by these. 
0022100 ml of 2-% of the weight solutions of example IThanh and Shibasaki, 
J.Agric.Food Chem., and beta-KONGU ricinine of the soybean obtained in accordance 
with the method of 24 and 1117 (1976) are adjusted to pH 7 and 70 **, 0.01% per 
drained weight of papain (made by Sigma) was added, and the enzyme reaction was 
performed for 30 minutes. This 100 ** of reaction mixture is heated for 5 minutes, 
the enzyme was deactivated, the pH to 5 was adjusted, the centrifuged supernatant 
liquid was freeze-dried, and 200 mg of freeze-drying things were obtained. 13.3 ml 
of soybean oil was added to 40 ml of 0.5-% of the weight solutions (pH 5) of the 
freeze-drying thing, and the emulsified matter was prepared with the ultrasonic 
dispersion machine. This emulsified matter was centrifuged, it separated into the 
water layer and the emulsified layer, and emulsified layers were collected. The 
chloroform methanol (2:1) solvent washed this emulsified layer, it was air-dry, and 
70 mg of solids (polypeptide mixture) were obtained. (3.5% of yield) 
0023When the above-mentioned polypeptide mixture is analyzed by SDS- 
electrophoresis, the polypeptide of the molecular weights 5000 thru/or 6000 
occupies 50% (fixed quantity by a densitometer). SDS - The band of these 5000 
thru/or 6000 is transferred on a PVDF film from the gel which carried out 
electrophoresis, The place which investigated the N-terminal-amino-acid 
arrangement of these polypeptides by pro Dingxi KEIMSA, It was the polypeptide 
constituted from Asn-Phe-Leu-Ala-Gly-Ser-Gln-Asp-Asn-Val-Ile-Ser-Gln-Ile-Pro-Ser- 
Gln-Val-Gln-Glu-Leu-Ala-Phe- by both. 

0024Turbidimetry estimated the emulsification power of the polypeptide mixture 
obtained in Example 2 and comparative example 1 Example 1 (J. refer to Agric.Food 
Chem. and the method of 26,716 (1978)). That is, 0.25 ml of soybean oil was added 
to 1 ml of solutions (pH 7) 0.05% of the weight, the emulsified matter was prepared 
with the ultrasonic dispersion machine, it diluted with the SDS solution 500 times 
0.1%, and solution turbidity was measured (absorbance of 500 nm). As comparison, 
the same method as the above estimated the emulsification power of the pH 5 



supernatant liquid dry matter (following comparative example 1) of the papain 
reaction mixture of Example 1. 
0025Emulsification power (absorbance of 500 nm) 
Polypeptide mixture (example 2) 0.35pH5 supernatant-liquid dry matter 
(comparative example 1) 0.18 polypeptide mixtures were high emulsification power. 
0026The polypeptide of 23 residue corresponding to the N-terminal-amino-acid 
arrangement of the polypeptide mixture obtained in example 3 Example 1 was 
compounded with the peptide synthesis machine. When the method (the same 
however, except having used 1 ml of solutions (pH 7) 0.02% of the weight) of 
Example 2 estimated emulsification power using this synthetic peptide, emulsification 
power (absorbance of 500 nm) was 0.75. Thus, 23 residue corresponding to the 
above-mentioned N-terminal-amino-acid arrangement was indispensable to high 
emulsification power. 
0027 

Effect of the InventionAccording to this invention, in the field of cosmetics, drugs, 
etc., the polypeptide, polypeptide mixture, and emulsifier which can be used when 
preparing an emulsion can be provided including foodstuffs. 
0028 

Layout TableArray number :. The length of 1 arrangement :. Mold of 23 
arrangement :. Amino acid topology :. Kind of straight-chain-shape arrangement :. 
Peptide sequence Asn Phe Leu Ala Gly Ser Gin Asp Asn Val 1 5 10 He Ser Gin He Pro 
Ser Gin Val Gin Glu 11 15 20 Leu Ala Phe 21 23 



